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Abstract
Purpose: to support older people with several healthcare needs in sustaining adequate functioning and independence, more
proactive approaches are needed. This purpose of this study is to summarise the (cost-) effectiveness of proactive, multidis-
ciplinary, integrated care programmes for older people in Dutch primary care.
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Methods design: individual patient data (IPD) meta-analysis of eight clinically controlled trials.
Setting: primary care sector.
Interventions: combination of (i) identiﬁcation of older people with complex problems by means of screening, followed by
(ii) a multidisciplinary integrated care programme for those identiﬁed.
Main outcome: activities of daily living, i.e. a change on modiﬁed Katz-15 scale between baseline and 1-year follow-up.
Secondary outcomes: quality of life (visual analogue scale 0–10), psychological (mental well-being scale Short Form
Health Survey (SF)-36) and social well-being (single item, SF-36), quality-adjusted life years (Euroqol-5dimensions-3level
(EQ-5D-3L)), healthcare utilisation and cost-effectiveness.
Analysis: intention-to-treat analysis, two-stage IPD and subgroup analysis based on patient and intervention characteristics.
Results: included were 8,678 participants: median age of 80.5 (interquartile range 75.3; 85.7) years; 5,496 (63.3%) women.
On the modiﬁed Katz-15 scale, the pooled difference in change between the intervention and control group was −0.01
(95% conﬁdence interval −0.10 to 0.08). No signiﬁcant differences were found in the other patient outcomes or subgroup
analyses. Compared to usual care, the probability of the intervention group to be cost-effective was less than 5%.
Conclusion: compared to usual care at 1-year follow-up, strategies for identiﬁcation of frail older people in primary care
combined with a proactive integrated care intervention are probably not (cost-) effective.
Keywords: aged, primary care, integrated care, older people
Introduction
In the Netherlands, the present approach to older people in
primary care is demand-driven and mainly focuses on the
management of isolated diseases or health problems. Timely
risk assessment and systematic, proactive provision of
multidisciplinary integrated care for older people (i.e. timely
provided care, triggered by identiﬁcation of those at risk of
functional decline) may prevent or slow down functional
decline and stimulate sustainment of independent living [1].
Such an approach is also known as ‘proactive integrated care’.
There is little evidence for a positive effect of proactive
integrated care on the health and daily function of older
persons. Until now, outcomes have been inconclusive, i.e.
some studies showed small improvements in daily function-
ing and a small decline in healthcare utilisation in the inter-
vention group whereas, more often, no difference was
found between intervention and control groups [2–7]. The
effectiveness of the care model may vary depending on the
different components of the model, such as the presence of
a medical assessment or inclusion of a geriatrician in the
multidisciplinary care team [6, 7].
In 2008, the National Care for the Elderly Programme
(NCEP) was initiated. This was a large-scale innovation pro-
gramme funded by the Dutch Ministry of Health, Welfare and
Sports [8]. Eight research projects were set up across the coun-
try to evaluate proactive, multidisciplinary and integrated care
for community-dwelling older people, using a similar generic
structure [9–16]. Each project used a unique identiﬁcation
method to early identify older people at risk of functional
decline. The identiﬁcation was followed by multidisciplinary
integrated care, coordinated by the general practitioner (GP) or
the practice nurse. Although the overall aims were similar, the
projects differed in their methods to identify patients at risk of
functional decline and in the combination of components of
multidisciplinary integrated care. The eight projects showed no
or only marginal beneﬁcial effects on relevant outcomes, such
as daily functioning, sustained independence/independent living
or cost-effectiveness. However, the individual projects were too
small to assess the effectiveness in speciﬁc subgroups.
To improve the statistical power, we set up an individual
patient data (IPD) meta-analysis to determine the pooled
effectiveness of the eight projects. The aim of the present
study is to investigate the effectiveness of proactive, multi-
disciplinary and integrated primary care compared to usual
primary care. The intervention is offered to older people at
risk of functional decline. We measured the effect on
patient-reported outcomes of daily functioning, quality of
life (QoL) and healthcare utilisation, in pre-speciﬁed sub-
groups based on patient and intervention characteristics.
An economic evaluation is also included.
Methods
Design
We conducted an IPD meta-analysis from a pool of eight pri-
mary care projects with proactive, multidisciplinary and inte-
grated care for frail older people, performed within the NCEP
in different regions of the Netherlands. All individual studies
have been approved by their Medical Ethical Committee.
Intervention
We included projects performed within the NCEP between
2008 and 2016. The projects were conducted in primary
care and evaluated proactive, multidisciplinary and inte-
grated care comprising the following generic elements:
• An identiﬁcation method (screening) for older persons
with an increased risk of functional decline.
• An individual (comprehensive geriatric) assessment in the
domains of somatic, functional, psychological and social
health followed by a multidisciplinary integrated care
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intervention with follow-up, tailored to the identiﬁed indi-
vidual at risk and shaped by case management.
The projects operationalized these two elements in dif-
ferent ways (Supplementary data, Additional ﬁles 1 and 2,
available in Age and Ageing online). The intervention groups
were compared with a group receiving ‘usual care’.
Included projects
The included projects were as follows: the frail older Adults:
Care in Transition study (ACT) [9], the CareWell-primary care
program [10], the Embrace-study [11], the Function In
Transition study (FIT) [12], the Integrated Systematic Care for
Older PEople study (ISCOPE) [13], the Prevention of Care
study (PoC) [14], the Utrecht primary care PROactive Frailty
Intervention Trial (U-PROFIT) [15] and the Walcheren
Integrated Care Model study (WICM) [16] (Supplementary
data, Additional ﬁle 1, available in Age and Ageing online). Of
the U-PROFIT study we used only one of the two interven-
tion arms, i.e. the arm with the frailty selection and evidence-
based nurse-led care planning. All the individual projects used
a controlled design, a randomised (cluster (FIT, ISCOPE,
PoC, U-PROFIT), individually (Embrace), or stepped wedge
(ACT)), or quasi-experimental design (Carewell, WICM).
Description of usual care
In the Netherlands, most of the care for older people living
at home is provided by the GP [17]. The GP acts as a gate-
keeper to secondary care. In many general practices, (regis-
tered) practice nurses provide care to older persons or to
people with chronic diseases. Although practices interact
with other primary care professionals, such as community
nurses, physiotherapists and occupational therapists [17],
full integration of information and services remains a chal-
lenge due to lack of an infrastructure supporting proactive
integrated care (such as multidisciplinary consultation), leav-
ing the care fragmented.
Information sources and data collection
Within the NCEP, all projects reported on an identical set
of patient characteristics and outcome measures, with iden-
tical coding. These data were collected in a national data-
base: The Older Persons and Informal Caregivers Survey
Minimum DataSet (TOPICS-MDS; http://topics-mds.eu/)
[18]. Patient outcomes in all projects were collected with
the patient-reported TOPICS-MDS questionnaire. Add-
itional data regarding scores on the identiﬁcation method,
mortality and nursing home admission were collected from
the individual researchers. We collected information regard-
ing study methods and the details of the intervention from
the researchers and the original publications of the projects.
Supplementary data, Additional ﬁles 1 and 2, available in
Age and Ageing online describe the designs, identiﬁcation
methods and interventions after screening of the eight
projects.
For each study, to evaluate the risk of bias, we assessed
randomisation procedures, sequence generation, allocation
concealment, blinding of participants, personnel and outcome
assessor (Cochrane Collaboration’s tool for assessing risk of
bias in randomised trials).
Outcome measures
All projects included a measurement at baseline and at 1-
year follow-up (possibly with additional measurement at 3,
6, 18 or 24 months).
Primary outcome: daily functioning—measured at 1-year
follow-up in activities of daily living (ADL) measured with
the modiﬁed Katz scale [15-item scale measuring Basic ADL
(6 items) and Instrumental ADL (8 items) and 1 mobility
item] [19]. Higher scores indicate worse daily functioning.
Secondary outcome: QoL was rated as a number from 0 to
10. Also included were items on psychological (subscale mental
health SF-36, scores ranging from 0 to 100) and social func-
tioning (item 10, SF-36, scores ranging from 1 to 5).
Patient involvement
To ensure equitable distribution of TOPICS-MDS data, an
independent Societal Board reviews the societal merits of all
incoming data requests (research question, outcome measures,
the design of the study and the process of dissemination of the
results). Members of the Societal Board were nominated by the
National Care for the Elderly network and the Board.
Members consist of community representatives, science repre-
sentatives and health policy representatives. The members of
the board have reviewed the request for this study.
Statistical analyses
We used a two-stage IPD meta-analysis [20]. First, we sum-
marised the results of the individual projects for outcomes as
registered in the TOPICS-MDS. For repeatedly measured con-
tinuous variables, differences between the groups per project
were estimated with linear mixed models (LMM), correcting
for age, sex, baseline scores (for each outcome its own baseline
score) and clustering of patients by general practice, using ran-
dom effects. For the categorical variable social functioning,
odds ratio per project was estimated using generalised esti-
mated equations (GEE) correcting for age, sex, baseline scores
and clustering of patients by general practice.
All analyses followed the intention-to-treat principle. Missing
data were accounted for by the statistical techniques used (LMM
and GEE) [21].
Dropout caused by death was explored with logistic
regression (GEE was used for the ACT study to allow for
the duration of the intervention in the stepped-wedge
design). After exploring mortality, participants who died
during follow-up were excluded from the outcome analyses.
Second, we combined all outcomes across projects using
a stratiﬁed-by-trial, two-stage, random effect model, weight-
ing with the individual standard errors. A forest plot was
created showing the outcomes for the individual projects,
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the pooled outcomes and the calculated measures of het-
erogeneity. A P-value of ≤0.05 was regarded as statistically
signiﬁcant. Analyses were performed using SPSS version 20
and STATA 12.1.
We conducted subgroup analyses based on factors inﬂu-
encing disability prevalence (age <75, 75–85 and ≥85 years,
use of home care, living situation (residential care facility, or
home)) or factors inﬂuencing healthcare consumption (edu-
cation: only primary school vs. more than primary school;
urbanised vs. non-urbanised living). Additionally, we ana-
lysed the modiﬁed Katz-15 score in strata above and below
the median baseline modiﬁed Katz-15 score per study, the
subscale mental health SF-36 based in strata above and
below the median baseline subscale mental health SF-36
score per study and strata based on the level of frailty as
assessed with the Frailty Index (FI) based on 45 items of
the questionnaire, as developed for the NCEP (<0.25 vs.
≥0.25) [22]. In addition, subgroup analyses based on char-
acteristics of the intervention protocol (one visit vs. more
than one visit during intervention; core team with GP and
practice nurse vs. larger team) were also performed.
Sensitivity analyses were performed by study characteris-
tics (randomised design vs. quasi-experimental design;
informed consent request by health professional vs.
researcher; outcome measurement by mail vs. interview).
Economic evaluation
One-year quality-adjusted life years (QALYs) were estimated as
the area under the curve of utility measurements obtained
using the Dutch tariff for the EQ-5D-3L [23]. We estimated
one-year costs from a healthcare perspective and reported in
euros (as at 2016). Estimates for the intervention costs and
regular GP visits per patient were obtained from the separate
studies. Other healthcare utilisation were estimated from the
TOPICS-MDS and were valued using reference prices
designed to standardise Dutch economic evaluations [24]. In
the economic evaluation, participants who died during follow-
up remained included in the analyses, with costs and QALYs
after death set at zero. Differences in costs were related to dif-
ferences in QALYs using cost-effectiveness acceptability curves
[25]. Depending on the willingness to pay (WTP) per QALY,
cost-effectiveness acceptability curves show the probability that
one policy is cost-effective compared to the other. Acceptability
curves were obtained as the one-sided P-value for the treat-
ment effect on the net beneﬁt (NB = WTP × QALYs −
Costs).
Results
Study characteristics
A total of 8,678 participants at risk of functional decline
were included in the projects; of these, 5,496 (63.3%) were
women and the median age across all projects was 80.5
(interquartile range (IQR) 75.3; 85.7) years. Of all partici-
pants: 53% lived in an urbanised area and the proportion
living in a residential care facility ranged from 0% to 17.8%.
Characteristics of the participants are shown per study in
Table 1.
An assessment of the allocation, prevention of contam-
ination, and concealment and blinding procedures is shown
in Supplementary data, Additional ﬁles 3 and 4, available in
Age and Ageing online.
Primary outcome
The pooled mean change on the modiﬁed Katz-15 score
over 1 year was 0.33 (0.06; 0.60) in the intervention group
and 0.37 (95% CI: 0.13–0.61) in the control group, with a
pooled adjusted mean difference in change between inter-
vention and control group from baseline to 1-year follow-
up of −0.01 (95% CI: −0.10 to 0.08) (Table 2, Fig. 1).
Secondary outcomes
The pooled mean change in QoL at 1-year follow-up was
−0.08 (95% CI: −0.15 to 0.00) in the intervention group
and −0.12 (95% CI: −0.18 to −0.06) in the control group,
with no signiﬁcant difference in change in QoL between
the intervention and control group between baseline and
1-year follow-up (mean difference in change: −0.01 (95% CI:
−0.10 to 0.08)) (Table 2). There were no signiﬁcant effects
of the interventions on the other secondary outcomes
(Supplementary data, Table S2; Additional ﬁle, forest plots,
available in Age and Ageing online).
Subgroup analyses
There was no signiﬁcant difference in effect in the pre-planned
subgroups (Supplementary data, Additional ﬁle Table S3,
Additional ﬁle forest plots, available in Age and Ageing online).
Economic evaluation
Mean costs of the intervention in the different projects
were € 526 per person (range € 132–€ 1,624). Pooled total
healthcare costs were higher by € 936 per person (95% CI:
€ 295–€ 1,577). There was no signiﬁcant difference in
QALYs between the intervention and control group (95%
CI: −0.018 to 0.011).
As estimated QALYs and costs were both in favour of
usual care, so was the cost-effectiveness. Depending on the
WTP per QALY, the probability that proactive integrated
care is cost-effective compared with usual care ranged from
0% at low WTP (i.e. when only costs count) to 5% at a
WTP € 80,000 per QALY (i.e. the unofﬁcial upper bound
in the Netherlands for cost-effectiveness) (Fig 2).
Discussion
Summary of the ﬁndings
Until now, the results of studies on proactive integrated
care have been mainly inconclusive [2–7]. Positive effects
were either absent or relatively small so that doubt remains
on the clinical relevance. In the present study, compared
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Table 1. Characteristics of the participants.
ACT n = 1,147 Carewell n = 536 Embrace n = 602 FIT n = 2,283 ISCOPE n = 1,104 PoC n = 346 U-PROFIT n = 2,214 WICM n = 446
Groups 1: 456; 2: 227;
3: 238; 4: 226
I: 287; C: 249 I: 309; C: 293 I: 1,209; C: 1,074 I: 866; C: 238 I: 193; C: 153 I: 1,384; C: 830 I: 221; C: 225
Age in years (median, IQR) 81.1 (74.9; 86.4) 82.2 (77.2; 86.6) 80.8(77.8; 85.2) 82.7 (77.0; 87.1) 83.2 (79.7; 87.7) 77.3 (73.6; 81.3) 74.0 (67.2; 80.7) 81.7 (78.9; 86.1)
Female, n (%) 763 (66.5) 352 (65.7) 397 (65.9) 1460 (64.0) 812 (73.6) 199 (57.5) 1225 (55.3) 288 (64.4)
Only primary education, n (%) 263 (22.9) 169 (31.5) 234 (38.9) 536 (23.5) 272 (24.6) 115 (33.2) 401 (18.1) 206 (46.1)
Marital status
Married/living together 431 (37.6) 208 (38.8) 285 (47.4) 1052 (46.1) 312 (28.2) 164 (47.4) 1231 (55.6) 182 (40.7)
Widowed 508 (44.3) 257 (47.9) 284 (47.2) 972 (42.6) 662 (60.0) 147 (42.5) 548 (24.8) 241 (53.9)
Not married/divorced 207 (18.0) 71 (13.2) 31 (5.2) 244 (10.7) 130 (11.7) 35 (10.2) 239 (15.3) 21 (4.7)
Living situation
Alone 628 (54.8) 318 (59.3) 225 (37.4) 997 (43.7) 641 (58.1) 152 (43.9) 856 (38.7) 203 (45.4)
With others 439 (38.3) 218 (40.7) 248 (41.2) 979 (42.9) 292 (26.4) 161 (46.5) 1221 (55.1) 168 (37.6)
Residential care 80 (7.0) † 78 (17.8) 292 (12.8) 171 (15.5) 22 (6.4) a 76 (17.0)
Mortality 12 months, n (%) 84 (2.7) 52 (9.7) 8 (1.3) 89 (3.9) 73 (6.6) 25 (7.2)b 32 (1.4) 26 (5.8)
Immigrant (i.e. participant not
born in the Netherlands), n (%)
112 (9.8) 38 (7.1) 15 (2.5) 93 (4.1) 94 (8.5) 21 (6.1) 140 (6.3) 20 (4.5)
Living in urbanised area, n (%) 841 (73.4) – 1 (0.2) 1080 (47.3) 680 (61.6) 0 (0.0) 1392 (62.9) 294 (65.8)
Daily functioning at baseline
(modiﬁed Katz-15 score, range
0–15c) (median, IQR)
3 (2; 6) 5 (3; 7) 3 (1; 5) 2 (1; 5) 4 (2; 7) 2 (1; 4) 1 (0; 2) 3 (1; 6)
Mental health (subscale RAND-
36, range 0–100d) (median,
IQR)
72 (56; 84) 76 (60; 86) 68 (56; 80) 72 (60; 84) 68 (56; 80) 60 (48; 72) 72 (56; 84) 72 (60; 84)
Impediment to social activity most
or all of the time, n (%)
361 (31.5) 106 (19.8) 121 (20.1) 408 (17.9) 245 (22.2) 86 (24.9) 373 (16.8) 121 (27.1)
Health-related QoL (EQ-5D,
range 0–1) (median, IQR)
0.69 (0.35; 0.81) 0.69 (0.33; 0.81) 0.69 (0.65; 0.78) 0.78 (0.68; 0.84) 0.68 (0.31; 0.81) 0.72 (0.57; 0.81) 0.81 (0.68; 0.84) 0.72 (0.43; 0.81)
QoL (0–10) 7 (6; 8) 7 (6; 8) 7 (6; 7) 7 (7; 8) 6 (6; 8) 7 (6; 8) 7 (7; 8) 7 (6; 7)
≥2 chronic diseases 1108 (96.9) 298 (55.6)e 492 (81.7) 1846 (80.9) 1020 (92.4) 319 (92.2) 1527 (69.0) 405 (90.6)
FI (range 0–1) (median, IQR) 0.29 (0.21; 0.38) 0.25 (0.18; 0.33) 0.25 (0.18; 0.33) 0.24 (0.15; 0.34) 0.30 (0.22; 0.39) 0.28 (0.20; 0.37) 0.18 (0.11; 0.27) 0.28 (0.19; 0.36)
aExcluded.
bMortality at 24 months.
cHigher score indicates decreased function.
dHigher score indicates better mental health.
eCollected through the electronic patient records of the GP not recorded.
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with usual care, implementation of proactive identiﬁcation
of older persons at risk of functional decline combined
with multidisciplinary integrated care showed no beneﬁcial
effect on daily functioning or QoL at 1-year follow-up.
Subgroup analyses based on age, education, use of home
care, residential care, baseline functioning and frailty, and
on intervention characteristics (team composition, number
of visits during the intervention) showed similar results.
Moreover, proactive, multidisciplinary and integrated care
increased healthcare costs and is unlikely to be cost-
effective compared with usual care over a 1-year period.
Strengths and limitations
In this study, all projects collected data using the same meas-
urement instruments (TOPICS-MDS) [8, 18]. This implies
that there was no loss of information or lower efﬁciency in
outcome measurement. Embedding of all the projects within
the same healthcare system may have reduced the risk of
system-related differences.
Some limitations need to be discussed. In some projects,
selective non-response may have occurred. Response rates were
lower among older and frailer persons, or eligible older people
did not participate, possibly related to the informed consent pro-
cedure. This may have resulted in a selection towards older peo-
ple with a relatively low level of frailty. However, subgroup
analysis based on functioning at baseline or level of frailty in the
IPD showed no differential effects on ADL function.
Since all projects made use of individually tailored goals,
this implies that improvements over time were focused on
the individual. However, projects were unable to take per-
sonal goals into account when assessing the generic outcome
measures. Furthermore, the relation between health problems
at old age and function is relatively diffuse, possibly leading
to a poor effect on functioning of ADL. It is possible that
different outcome measures, e.g. goal attainment scaling,
patient-generated indexes [26, 27] might be better suited to
assess the effectiveness of these interventions.
An issue with the modiﬁed Katz-15 is a possible ceiling
effect [28]. The average baseline score on this outcome was
3 or less (on a scale from 0 to 15) in six of the included
projects (ACT, Embrace, FIT, PoC, U-PROFIT, WICM),
which did not leave much room for improvement.
In most of the projects, the follow-up was only 1 year,
which may have been too short a period for an effect on
individual health outcomes. Since many complex interven-
tions and screening programmes take several years to reach
optimal beneﬁt, a longer follow-up may have resulted in
more positive effects. However, although some of the pro-
jects in our meta-analysis had a slightly longer follow-up (24
months), they still failed to show any effect (ACT, FIT, PoC).
The intensity of the intervention may be related to
effectiveness, with more intense interventions likely to be
more effective. Although we performed stratiﬁed analyses
based on the number of protocolized home visits and on
team composition as a proxy for the intensity of the inter-
vention, this did not yield better results.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 2. Outcomes of the meta-analyses.
Outcome measures Usual care groupa Proactive integrated care
groupa
Adjusted mean difference between intervention and usual care
(95% CI)b
Patient outcomes (mean change over 12 months)
Modiﬁed Katz-15 score (0–15) 0.37 (0.13; 0.61) 0.33 (0.06; 0.60) −0.01 (−0.10;0.08)c
QoL (0–10) −0.12 (−0.18; −0.06) −0.08 (−0.15; 0.00) −0.05 (−0.11;0.00)d
Subscale RAND-36 mental well-being
(0–100)
−0.36 (−1.95; 1.23) −0.90 (−2.73; 0.93) 0.02 (−0.92;0.97)d
Mortality (n, OR, 95%CI) 175 130 1.18 (0.91; 1.54)
Impediment to social activity (n, OR,
95%CI)
736 694 1.02 (0.90; 1.17)
Health economic outcomes (during 12 months)
QALYs 0.645 0.636 −0.004 (−0.018; 0.011)
Number of regular GP visits 10.83 11.55 0.55 (−0.22; 1.33)
Number of out-of-hours GP visits 0.45 0.46 −0.02 (−0.06; 0.02)
Number of days in hospital 2.09 2.25 0.11 (−0.17; 0.40)
Number of days in nursing home 1.06 1.58 0.29 (−0.21; 0.79)
Number of days in care home 4.19 2.30 0.14 (−0.29; 0.57)
Number of days in day treatment 0.69 1.11 0.24 (−0.16; 0.63)
Number of days in day care 5.40 5.56 0.48 (−0.20; 1.16)
Number of hours of home care per
week
1.81 2.04 0.14 (−0.02; 0.30)
Intervention costs € 0 € 526 € 526 (€ 431; € 622)
Non-intervention healthcare costs € 6963 € 7697 € 422 (€−41; € 884)
Total healthcare costs € 6963 € 8224 € 936 (€ 295; € 1577)
aWithout correction for covariates.
bCorrected for age, sex, GP clustering and time of measurement.
cNegative score in favour of intervention group.
dNegative score in favour of control group.
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Apart from limitations related to the design of the pro-
jects, there may have been more generic reasons that
explain the absence of effect. The Dutch healthcare system
already incorporates many of the components required for
a high-quality healthcare delivery for older people with mul-
tiple health problems, possibly making it difﬁcult to realise
further improvements. Important aspects, e.g. a strong pri-
mary care sector with easy access, free of costs for patients,
alignment with secondary care and multidisciplinary collab-
oration with communication with social/specialist care, are
already available.
The identiﬁcation methods used may not have been suf-
ﬁciently aligned to the subsequent multidisciplinary inte-
grated care intervention, i.e. they may not have identiﬁed the
optimal target group for these speciﬁc interventions.
Previous studies have failed to clarify whether to target the
more or the less frail older persons; i.e. some show an effect
on mortality or hospitalisation mainly by screening in the
general population, others also in the frail population [5].
Unsolicited interventions have more often proven to
be less successful, indicating a non-alignment between par-
ticipants’ preferences and the proposed interventions [29–
31]. Conversely, solicited interventions focusing on frail
older people with an incident geriatric problem appear
more successful in improving functional abilities and well-
being [25].
It remains difﬁcult to demonstrate the effectiveness of
complex care interventions not only for proactive care
interventions for older persons but also for disease manage-
ment and self-management programmes. This may be due
to the intrinsic limitations of randomised controlled trials
when studying complex interventions at the level of the
group rather than the individual. Hence, ‘real-life’ evalua-
tions in observational studies in daily clinical practice, as
well as qualitative studies, may better reﬂect the true beneﬁt
of intervention programmes [32].
Conclusions and future perspectives
Programmes for proactive care for older people, consisting
of systematic identiﬁcation of older persons at risk of
NOTE: Weights are from random effects analysis
(–0.12, 0.11)with estimated predictive interval
Overall  (I-squared = 0.0%, p = 0.456)
FIT
ISCOPE
U-PROFIT
Carewell
WICM
PoC
ACT
Embrace
studyID
–0.01 (–0.10, 0.08)
0.00 (–0.22, 0.22)
–0.08 (–0.41, 0.25)
–0.05 (–0.19, 0.09)
0.26 (–0.15, 0.67)
0.29 (–0.12, 0.70)
–0.07 (–0.48, 0.34)
–0.09 (–0.33, 0.15)
0.36 (–0.15, 0.87)
change Katz15 (95% CI)
difference in
100.00
17.45
7.31
43.09
4.79
4.79
4.79
14.66
3.12
Weight
%
favours intervention  favours control 
–.87 0 .87
Figure 1 Forest plot of pooled effect on the difference in change of the modiﬁed Katz-15 score over a 1-year follow-up period,
between usual care and intervention.
Figure 2 Cost-effectiveness acceptability curves, i.e. the prob-
ability that proactive integrated care is cost-effective compared
to usual care, depending on the WTP per QALY.
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functional decline and eligible for subsequent multidisciplin-
ary integrated care, are unlikely to be (cost-) effective after
1 year. Heterogeneity of the interventions, the fact that the
programmes were aimed at individuals but evaluated at the
group level, the absence of adequate evaluation methods
and the high levels of standard care may all have contribu-
ted to the neutral ﬁndings. The current ﬁndings indicate
that (after a study period of 1 year) large-scale implementa-
tion cannot be recommended.
Despite the fact that effectiveness could not be demon-
strated, programmes for proactive multidisciplinary inte-
grated care for older people are positively evaluated by both
the older persons and the professionals [33–35] and have
been embedded in healthcare systems in the Netherlands.
This clear appreciation, and the challenges of complex care
for older individuals, warrants further research focusing on
a more personalised rather than a protocolized approach.
Key points
• Proactive identiﬁcation of older people at risk of func-
tional decline in primary care is unlikely to be (cost-)
effective after 1 year.
• In subgroup analyses based on patient and intervention
characteristics also, there were no effects.
• Still proactive integrated care for older people in primary care
is positively evaluated by older persons and professionals
Supplementary data
Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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Abstract
Objective: to examine the associations of cardiovascular disease (CVD) and cardiovascular risk factors with frailty.
Design: a cross-sectional study.
Setting: the Irish Longitudinal Study on Ageing (TILDA).
Participants: frailty measures were obtained on 5,618 participants and a subset of 4,330 participants with no prior history
of CVD.
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